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Adolescents are prone to these because their bones might be weaker than their muscle and tendon counterparts. If the muscle is too strong or too tight, it can pull on the bone with enough force to cause avulsion, separation, epiphysitis, or an epiphyseal fracture. Growth-plate injuries typically result from shearing, splitting, or compressive forces and generally heal quickly unless the major blood vessels are damaged. On physical examination, an ankle joint might reveal limited range of motion, moderate swelling, or point tenderness over the growth plate and anterolateral aspect of the ankle.
1 Symptoms might be vague and suggestive of various athletic injuries. When symptoms persist with no improvement, more in-depth evaluation should be undertaken. Even with a thorough assessment, epiphyseal fractures might not be identified solely by their symptoms, and detailed imaging might be required.
Knowledge of youth anatomy and growth patterns can prevent many of these injuries in adolescents. A focus on muscle flexibility and strength programs during these periods, especially in muscles that cross two joints, helps muscles stay in balance with growing bones. Because adolescents have decreased bone strength at epiphyseal plates and the metaphyses during times of most rapid growth, athletic therapists and coaches need to decrease training and rehabilitation intensities during these periods to avoid injury.
Appropriate and early evaluation for potential epiphyseal-plate fractures is important, because standard X rays might appear normal. If the X ray seems normal but pain persists, further evaluation with magnetic resonance imaging (MRI) might be necessary. Because the epiphyseal plate is cartilaginous, a fracture might not be visible with the use of X-ray films alone. Currently, MRI is the most accurate imaging technique to diagnose epiphyseal fractures because it shows soft tissues, as well as bone. Once the epiphyseal fracture is diagnosed with an MRI, the athletic therapist must proceed with rehabilitation cautiously. Athletic therapists need to incorporate patience, knowledge, and thorough evaluation as keys to rehabilitating an epiphyseal fracture in an adolescent athlete, because growth arrest could occur if the epiphyseal plate prematurely closes as a result of the injury.
History and Immediate Care
This case study highlights the need for careful rehabilitation progression to decrease the chance of growth deformities and long-term problems. The case involved a 14-year-old female soccer center midfielder. During a competitive Division I soccer game, she planted and rotated her ankle. This caused the talus to remain stationary, bruising and fracturing the tibia and resulting in the athlete being unable to bear weight on the involved limb. A certified athletic trainer on site evaluated the athlete. The physical examination revealed limited range of motion, minimal swelling, and general point tenderness over the anterolateral surface of the ankle. The initial clinical impression was of a first-degree ankle sprain because there was no laxity and very little swelling. The athlete was treated conservatively with the RICE protocol for the first 72 hr. After 3 days of little change and persistent pain, she was referred to her primary-care physician for X rays.
Foot and ankle X rays showed no significant findings (Figure 1) , and the athlete was treated conservatively. After the initial swelling subsided, she participated in closedchain, range-of-motion, and cardiovascular activities to pain tolerance. After 3 weeks with little improvement, an MRI was performed, which showed effusion of the tibiotalar joint with bone-marrow edema in the posterior tibia. This finding was consistent with an occult fracture. The fracture appeared to cross the epiphyseal plate, suggesting a Salter-Harris Type IV fracture (see Table 1 for Salter-Harris classification). No muscle or ligament injury was evident.
After the fracture was identified, the treatment plan consisted of wearing an "Active Ankle" for support and stabilization; low-impact open-chain activities, which included aquatherapy; and cycling and lifting to maintain cardiovascular fitness. At follow-up 6 weeks postinjury, the athlete had considerable synovitis and her ankle was still very tender. She was instructed by her physician to rest for 3 days and resume light activity when the synovitis decreased. Ten weeks postinjury the physician anticipated that it would be another 3-4 weeks before she would be back to full function.
The athlete was able to return to full practice 2 days per week at 12 weeks postinjury. Her conditioning program consisted of cycling and pool work to avoid impact on the tibia. She returned to competitive soccer 13 weeks postinjury, but she was allowed to play only 10 min per half during games. She returned to full participation during the next week, 14 weeks after her initial trauma, at which time striking the 
